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(54) HIGH PRESSURE GAS SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a configuration 
for preventing backflow of high pressure gas due to 
internal pressure difference caused among a plurality of 
high pressure containers. 

SOLUTION: This high pressure gas supply system is 
provided with a supply line 4 for supplying high pressure 
gas from the high pressure containers 3a, 3b. The supply 
line 4 has a supply pipe 30 connected to the high 
pressure container 3a, a supply pipe 31 connected to 
the high pressure container 3b, and a pipe Joining part 32 
for Joining the supply pipe 30 and the supply pipe 31. The 
supply pipe 30 is provided with a check valve 34a for 
establishing a passage when the internal pressure in the 
high pressure container 3a is higher than the pressure 
on the pipe Joining part 32 side. The supply pipe 31 is 
provided with a check valve 34b for establishing a 
passage when the internal pressure in the high pressure 
container 3b is higher than the pressure on the pipe 
joining part 32 side. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



http://wwwl 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAgzaqGfDA41 4206696P... 2005/1 0/25 



Searching PAJ 



2/2 ^— v 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdI.ncipi,go jp/PAl /result/detail/main/wAAAgzaqGfDA41 4206696P... 2005/1 0/25 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The supply line for having two or more high pressure vessels which can hold 
high pressure gas, and supplying said high pressure gas from said high pressure vessel, 
It is the high pressure gas distribution system equipped with the closing motion valve 
which controls closing motion of said high pressure vessel. Said supply line The high 
pressure gas distribution system characterized by having an antisuckback means to 
prevent that high pressure gas flows backwards to said high pressure vessel from said 
charging line connected to each of said high pressure vessel, the piping unification 
section which joins said charging line, and said piping unification section. 
[Claim 2] Said antisuckback means is a high pressure gas distribution system 
according to claim 1 characterized by being the check valve prepared between said 
piping unification sections and said high pressure vessels or in said high pressure 
vessel. 

[Claim 3] Said antisuckback- means is a high pressure gas distribution system 
according to claim 1 or 2 characterized by being the cross valve prepared in said 
piping unification section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high pressure gas distribution 
system which supplies the high pressure gas stored in the high pressure vessel to a 



fuel cell etc. 
[0002] 

[Description of the Prior Art] The fuel cell electric vehicle attracts attention from the 
environmental side of controlling the discharge of the carbon dioxide leading to global 
warming in recent years. A fuel cell electric vehicle carries the fuel cell which 
hydrogen and the oxygen In air are made to react electrochemically, and generates 
them, supplies the electrical and electric equipment which the fuel cell generated to a 
motor, and is generating driving force. Since the hydrogen used for this fuel cell 
electric vehicle is easy handling compared with a liquid, the thing of a gaseous 
condition is used, and the high pressure vessel is used as that storage means. 
Moreover, although the hydrogen gaseous fuel automobile equipped with the internal 
combustion engine which burns hydrogen gas instead of a gasoline also attracts 
attention from the environmental side, since the same is said of this hydrogen 
gaseous fuel automobile, the high pressure vessel is carried. 

[0003] The quality of the material of this high pressure vessel used plastics, such as 
polyethylene, as the base material from a viewpoint of lightweight-izing, and pressure 
resistance is secured by reinforcing this with a fiber. Moreover, a high pressure vessel 
is re-filled up with the hydrogen gas which decreased in number by use from the 
source of hydrogen gas supply installed in a hydrogen gas station like a gas station. In 
addition, two or more loading is carried out at one fuel cell electric vehicle, and the 
high pressure vessel has composition which can be supplied to a fuel cell in hydrogen 
gas from each high pressure vessel at alternative or coincidence. 
[0004] Here, high pressure gas is supplied to a fuel cell etc. from such a high pressure 
vessel, or invention indicated by JP,8-177641,A is raised as a conventional example of 
the high pressure gas distribution system which fills up this high pressure vessel with 
high pressure gas. This high pressure gas distribution system has the high pressure 
gas distribution system which has the supply line which supplies high pressure gas to 
a fuel cell etc. from two high pressure vessels, and the charging line which fills up a 
high pressure vessel with high pressure gas, and has the composition of sharing the 
principal part of a supply line, and the principal part of a charging line. The 
configuration of the part mainly near a high pressure vessel has the configuration from 
which a charging line and a supply line differ, in this part, a charging line has piping 
equipped with the check valve, and the supply line has piping equipped with the closing 
motion valve. Furthermore, these piping is arranged at Juxtaposition, supply of the high 
pressure gas to a fuel celt etc. is controlled by closing motion of a closing motion valve 
from a high pressure vessel, and restoration of the high pressure gas to a high 



pressure vessel is controlled by the check valve. This high pressure gas distribution 
system has prevented that the high pressure gas with which the high pressure vessel 
was filled up flows backwards to the common area of a supply line and a charging line 
by the check valve. In addition, since piping equipped with the check valve and piping 
equipped with the closing motion valve are connected with high pressure gas after 
they Join, the number of openings which a high pressure vessel has is one. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a high pressure gas 
distribution system, when the internal pressure of one high pressure vessel was high 
and each closing motion valve was opened in the condition that the internal pressure 
of the high pressure vessel of another side is remarkable, and low, the high pressure 
gas in a high pressure vessel with high internal pressure might flow backwards rapidly 
in the high pressure vessel with low internal pressure through piping and a closing 
motion valve. Here, when high pressure gas contains many hydrogen gas. within a high 
pressure vessel with low internal pressure, generation of heat by the adiabatic 
compression of hydrogen gas and generation of heat by the expansion explained 
according to the Joule Thomson effect in addition to this mainly occur. Therefore, if 
high-pressure hydrogen gas flows backwards rapidly to a high pressure vessel with 
low internal pressure, the temperature in this high pressure vessel will rise rapidly, and 
will cause the problem of having bad effect on the equipment with which the high 
pressure vessel itself and the high pressure vessel were equipped. In addition, the 
temperature change of the gas at the time of a gas carrying out heat insulation 
irreversible expansion of the Joule Thomson effect is explained, and heat insulation 
irreversible expansion of hydrogen gas serves as an exoergic process in ordinary 
temperature. Moreover, when there was an internal pressure difference as mentioned 
above, even if it closed the closing motion valve of a high pressure vessel with low 
internal pressure, depending on differential pressure, the check valve may have 
carried out the same actuation as the time of restoration of high pressure gas, and 
may have changed into the open condition, and high pressure gas with a high pressure 
may have flowed backwards in the high pressure vessel with low internal pressure. 
Therefore, even if the technical problem which this invention tends to solve is the 
case where differential pressure is among two or more high pressure vessels with 
which it filled up with the high pressure gas which uses hydrogen gas as a principal 
component, it is preventing high pressure gas flowing backwards from a high pressure 
vessel with high internal pressure to a high pressure vessel with low internal pressure, 
and preventing the unnecessary temperature rise of a high pressure vessel. 



[0006] 

[Means for Solving the Problem] Invention concerning claim 1 of this invention which 
solves the aforementioned technical problem The supply line for having two or more 
high pressure vessels which can hold high pressure gas, and supplying high pressure 
gas from a high pressure vessel. It is the high pressure gas distribution system 
equipped with the closing motion valve which controls closing motion of a high 
pressure vessel. A supply line It considered as the configuration equipped with an 
antisuckback means to prevent that high pressure gas flows backwards to a high 
pressure vessel, from the charging line connected to each of a high pressure vessel, 
the piping unification section which Joins a charging line, and the piping unification 
section. 

[0007] The high pressure gas distribution system which has such a configuration 
becomes able [ the high pressure gas supplied from each high pressure vessel flow 
only in the specific direction ] to make it by establishing an antisuckback means, 
therefore — for example, even if differential pressure is between the high pressure 
gas which two or more high pressure vessels are alike, respectively, and is held, high 
pressure gas with a high pressure should pass the piping unification section — it can 
prevent certainly flowing backwards to a high pressure vessel with low internal 
pressure. 

[0008] Moreover, invention concerning claim 2 of this invention used the antisuckback 
means as the check valve prepared between the piping unification section and high 
pressure vessels or in a high pressure vessel in the high pressure gas distribution 
system according to claim 1 . A check valve can make the flow of the high pressure 
gas which is going to flow backwards a supply line certainly stop by preparing a check 
valve between the piping unification section and a high pressure vessel, since it has 
the configuration which passes the gas of only an one direction, even when differential 
pressure is in the high pressure gas in each high pressure vessel. Moreover, the same 
operation is done so even if it forms in the plug of a high pressure vessel etc., without 
preparing this check valve into piping. 

[0009] Furthermore, invention concerning claim 3 of this invention used the 
antisuckback means as the cross valve prepared in the piping unification section in 
the high pressure gas distribution system according to claim 1 or 2. Since a cross 
valve has three ports which can connect piping and has the configuration which 
chooses one port from the two remaining ports, and is made to open for free passage 
to the specific port If a cross valve is prepared in the piping unification section, for 
example, piping of one can be chosen from piping of two connected to two high 



pressure vessels in two or more high pressure vessels, and it can be made open for 
free passage with the one remaining piping. Therefore, since piping of the direction 
which was not chosen will be separated from the flow of high pressure gas» high 
pressure gas does not flow backwards for piping of the direction which was not 
chosen. In addition, by combining such a cross valve suitably, even if it is two or more 
high pressure vessels, it becomes possible to choose Rhine which supplies high 
pressure gas. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained 
to a detail using a drawing, the schematic diagram of the fuel cell electric vehicle with 
which drawing 1 carried the high pressure gas distribution system in the gestalt of this 
operation — it is — drawing 2 — the block diagram of a high pressure gas distribution 
system, and drawing 3 — some high pressure vessels — it is an enlarged drawing. As 
shown in drawing 1 . the high pressure gas distribution system 1 is carried in the fuel 
cell electric vehicle (henceforth an automobile) equipped with the fuel cell 2. equipped 
Juxtaposition with two high pressure vessels 3a and 3b which can be fttled up with high 
pressure gas, and is equipped with the supply line 4 for supplying high pressure gas to 
a fuel cell 2 from each high pressure vessels 3a and 3b. and the charging line 5 for 
filling up these high pressure vessels 3a and 3b with high pressure gas. In addition, in 
the gestalt of this operation, high pressure gas means gas with many contents of 
hydrogen gas and hydrogen gas, and natural gas (CNGiCompressed Natural Gas) is 
also contained. Moreover, a fuel cell 2 is generated using the electrochemical reaction 
of the hydrogen supplied from high pressure vessels 3a and 3b, and the oxygen in the 
air extracted from the open air, and the motor which is not illustrated is rotated. 
Moreover, it is also possible to carry the internal combustion engine which burns 
hydrogen gas and natural gas instead of a fuel cell 2. 

[001 1] Next, it explains, referring to drawing 2 and drawing 3 about each component of 
this high pressure gas distribution system 1 . In addition, drawjng 2 is an enlarged 
drawing a part and drawing 3 is drawing having shown the condition that high pressure 
vessel 3a supplied high pressure gas. As shown in drawing 2 , the high pressure gas 
distribution system 1 has two high pressure vessels 3a and 3b, the charging line 5 for 
filling each of high pressure vessels 3a and 3b up with high pressure gas, and the 
supply line 4 for supplying high pressure gas to a fuel cell 2 from each of high pressure 
vessels 3a and 3b. Moreover, the pressure gage which is not illustrated is formed in 
the supply line 4, and it is acting as the monitor of the capacity which the pressure of 
the high pressure gas supplied to a fuel cell 2, i.e., each of high pressure vessels 3a 



and 3b, holds. In addition, a pressure gage can also be formed in the part near the high 
pressure vessels 3a and 3b of a supply line 4, and may be formed in a charging line 5. 
[001 2] High pressure vessels 3a and 3b have the same configuration, and have the 
body section 6 which carries out long duration hold of the high pressure gas, and the 
plug 7 which seals opening 6a prepared in the body section 6. Although these high 
pressure vessels 3a and 3b can be manufactured from metallic materials, such as 
steel, its so-called FRP (Fiber Reinforced Plastic) which reinforced plastics, such as 
polyethylene, with the fiber from a viewpoint of lightweight-izing is desirable. 
Moreover, the volume and filling pressure of high pressure vessels 3a and 3b can be 
set up for every automobile. Furthermore, although two high pressure vessels 3a and 
3b are shown in drawing 2 . three or more are sufficient. 

[0013] As shown in drawing 2 and drawing 3 , the plug 7 has the open hole 1 1 for 
equipping with the relief valve 10 which opens the pressure in a high pressure vessel 3 
to atmospheric air, when the restoration hole 8 for filling up high pressure vessels 3a 
and 3b with high pressure gas. the supply hole 9 for taking out high pressure gas from 
high pressure vessels 3a and 3b, and the temperature of a high pressure vessel 3 rise 
beyond a predetermined value. The restoration hole 8 is a hole which penetrates a 
plug 7, as the interior of high pressure vessels 3a and 3b and the outside of high 
pressure vessels 3a and 3b are opened for free passage, a Joint 12 connects with a 
charging line 5, and, as for the other end side of the restoration hole 8. restoration 
pipe 8b is inserted by the end side (outside) of the restoration hole 8. Restoration pipe 
8b is prolonged inside high pressure vessels 3a and 3b from the restoration hole 8, and 
has the configuration in which the diameter of opening at the tip decreases. Moreover, 
the check valve 1 3 is formed in the opening which the restoration hole 8 and 
restoration pipe 8b form, and it has prevented that the high pressure gas in high 
pressure vessel 3a and 3b flows backwards to a charging line 5. 
[0014] In addition, as shown in drawing 3 , the check valve 13 has the configuration by 
which a valve element 14 is energized towards level difference section 8a of the 
restoration hole 8 with a spring 1 5 from the interior side of a high pressure vessel 3. 
Therefore, if the high pressure gas in a charging line 5 becomes large rather than the 
high pressure gas in high pressure vessel 3a only in a predetermined pressure, a valve 
element 1 4 will move to the drawing 3 bottom, and high pressure gas will flow in high 
pressure vessel 3a and 3b from a charging line 5 side. On the other hand, when the 
difference of the pressure by the side of a charging line 5 and the pressure in high 
pressure vessel 3a is smaller than the force in which a spring 1 5 energizes a valve 
element 14, since a valve element 14 does not move contacting level difference 



section 8a of the restoration hole 8, high pressure gas does not flow. It shall have 
other configurations and operations with the same said of a check valve henceforth. 
[0015] Moreover, the supply hole 9 is a hole formed in the plug 7, as the interior of 
high pressure vessels 3a and 3b and the outside of high pressure vessels 3a and 3b 
are opened for free passage, and it is connected to the supply line 4 by the joint 1 2 in 
the edge of the outside of the supply hole 9. moreover, the electromagnetism which is 
a closing motion valve in the lower limit inside the high pressure vessels 3a and 3b of 
the supply hole 9 — the latching valve 1 7 Is formed, electromagnetism — a latching 
valve 1 7 opens and closes the supply hole 9 by moving a valve element 1 9 in the 
vertical direction of drawing 2 with a solenoid coll 1 8. in addition, electromagnetism — 
the location in which a latching valve 1 7 is formed — the outside of a plug 7. and a 
supply line 4 — on the way — it can be alike and can also prepare, moreover, 
electromagnetism — although a latching valve 1 7 can be used as other well-known 
latching valves, the so-called normally closed (normal close) mold is desirable so that 
supply of high pressure gas can be suspended at the time of un-working. 
[0016] Furthermore, the relief valve 10 is formed in the outside, and. as for the open 
hole 1 1 , the relief valve 10 is equipped with the piping 20 for disconnection. In drawing 
3 , the relief valve 10 has the configuration which energizes a valve element 21 with a 
spring 22 towards the inside of high pressure vessels 3a and 3b, and the meltable 
metal 23 is arranged by the other end side of a spring 22. Here, since the meltable 
metal 23 has the low melting point compared with other members, when the 
temperature of high pressure vessels 3a and 3b becomes an elevated temperature, 
the meltable metal 23 melts first. Therefore, in connection with the meltable metal 23 
melting, a valve element 21 is pushed on high pressure gas. and high pressure gas is 
emitted to atmospheric air from the piping 20 for disconnection. Therefore, it can 
prevent that the internal pressure of the high pressure vessels 3a and 3b by the 
temperature rise turns into high pressure beyond a predetermined value. 
[0017] Next, the charging line 5 and supply line 4 of the high pressure gas distribution 
system 1 are explained. As shown in drawing 2 , the charging tine 5 had the restoration 
piping 25 connected to the connection 24 for connecting with the source of supply 
which is not illustrated, and the connection 24. and the restoration piping 25 has 
branched in the piping tee 26 for the restoration piping 27 and 28 connected to each 
of high pressure vessels 3a and 3b. In addition, the connection 24 has the check valve 
29 for preventing that the open air etc. goes into a charging line 5. Moreover, the 
supply line 4 has the piping unification section 32 which makes the charging lines 30 
and 31 connected to each supply hole 9 of each high pressure vessels 3a and 3b, and 



these two charging lines 30 and 31 Join, and the supply line 4 after Joining is connected 
to the fuel cell 2 of drawing 1 by the charging line 33. In addition, check valve 34a 
which is an antisuckback means is prepared in the charging line 30 before unification. 
This check valve 34a is arranged at the sense to which high pressure gas flows a 
charging line 30, only when the internal pressure of high pressure vessel 3a is higher 
than the pressure by the side of the piping unification section 32. Moreover, check 
valve 34b which is an antisuckback means is similarly prepared in the charging line 31. 
This check valve 34b is arranged at the sense to which high pressure gas flows a 
charging line 31. only when the internal pressure of high pressure vessel 3b is higher 
than the pressure by the side of the piping unification section 32. Therefore, it can 
prevent that high pressure gas flows backwards inside high pressure vessels 3a and 
3b from the piping unification section 32 by these check valves 34a and 34b. 
[0018] Next, the procedure filled up with high pressure gas using this high pressure 
gas distribution system 1 is explained. When the internal pressure of one of the high 
pressure vessels 3a and 3b or both becomes below a predetermined pressure value, 
since an alarm lamp lights up to the instrument panel of an automobile etc., an 
operator performs re-restoration of high pressure gas to high pressure vessels 3a and 
3b at a high pressure gas supply station. In this case, the source of supply of a high 
pressure gas supply station and the connection 24 of the high pressure gas 
distribution system 1 are first connected by the well-known approach. And the bulb 
for supply by the side of a source of supply is opened wide, and high pressure gas is 
introduced into the charging line 5 of the high pressure gas distribution system 1 . At 
this time, the pressure by the side of a source of supply is sufficiently high (former ** 
of a source of supply 50 MPa(s)) one compared with high pressure vessels 3a and 3b, 
and the check valve 1 3 in the plug 7 of high pressure vessels 3a and 3b is pushed 
towards the inside of high pressure vessels 3a and 3b. [ as opposed to / For example, 
the target filling pressure of high pressure vessels 3a and 3b 25 / MPa(s) ] Therefore, 
the restoration hole 8 of a plug 7 is open for free passage, high pressure gas floyys in 
high pressure vessel 3a and 3b from a charging line 5, respectively, and re-restoration 
of high pressure gas is started. 

[001 9] If the pressure in high pressure vessel 3a and 3b becomes a predetermined 
value (for example, 25MPaX since the difference of the internal pressure of high 
pressure vessels 3a and 3b and the pressure by the side of a source of supply will 
become small, the valve element 14 of a check valve 13 is put back with a spring 15. 
and the restoration hole 8 is closed by the valve element 1 4. And discharge of 
connection of a source of supply and the high pressure gas distribution system 1 



terminates re-restoration of the high pressure gas to high pressure vessels 3a and 3b. 
At this time, the pressure in high pressure vessel 3a and 3b is maintained by the 
check valve 13 in a plug 7. In addition, it fills up with high pressure gas when each 
internal pressure of the high pressure vessels 3a and 3b before restoration differs, for 
example, until each internal pressure of high pressure vessel 3a and high pressure 
vessel 3b becomes a predetermined value (for example, 25MPa(s)) since actuation of 
the check valve 1 3 in each plug 7 has the independent internal pressure of high 
pressure vessel 3a even if the internal pressure of 1 5MPa(s) and high pressure vessel 
3b is 1 0MPa(s). 

[0020] Furthermore, the case where high pressure gas is supplied to a fuel cell 2 is 
explained from the high pressure vessels 3a and 3b with which it filled up with high 
pressure gas in this way. the signal from the control unit which is not illustrated when 
supplying high pressure gas only from high pressure vessel 3a — winning popularity — 
the electromagnetism of high pressure vessel 3a — only a latching valve 18 is 
changed into an open condition. Then, since the pressure by the side of the piping 
unification section 32 of a supply line 4 is low enough compared with the internal 
pressure of high pressure vessel 3a, the valve element 35 of check valve 34a of a 
charging line 30 is pushed by the high pressure gas supplied from the high pressure 
vessel 3, and since it is pushed up to the location shown in drawing 3 from the location 
shown in drawing 2 , passage is established in check valve 34a. Therefore, the high 
pressure gas in a high pressure vessel 3 flows in the direction shown in the arrow head 
of drawing 3 , and is further supplied to a fuel cell 2 through the piping unification 
section 32 and the charging line 33 which are shown in drawing 2 . Although high 
pressure gas flows also in a charging line 31 from the piping unification section 32 at 
this time, since check valve 34b of a charging line 31 does not establish passage even 
if the piping unification section 32 side becomes high pressure, the high pressure gas 
supplied from high pressure vessel 3a does not flow backwards to high pressure 
vessel 3b. - 

[0021] On the other hand, it is the same as that of the above also about the case 
where high pressure gas is supplied only from high pressure vessel 3b, and can 
prevent that the high pressure gas supplied by check valve 34a from high pressure 
vessel 3b flows backwards to high pressure vessel 3a. Since this means that the 
check valves 34a and 34b of the high pressure vessels 3a and 3b of the one where 
internal pressure is always higher will be in an open condition, and the check valves 
34a and 34b of the high pressure vessels 3a and 3b of the one where internal pressure 
is lower will be in a closed state each electromagnetism of both high pressure vessels 



3a and 3b — even if it opens a latching valve 1 7 wide to coincidence, the high 
pressure gas from the high pressure vessels 3a and 3b of another side does not flow 
backwards to one of the high pressure vessels 3a and 3b Moreover, when the internal 
pressure of high pressure vessel 3a and high pressure vessel 3b is comparable, both 
check valves 34a and 34b may be in an open condition at coincidence, but since 
internal pressure is comparable in this case and the back flow of high pressure gas 
hardly occurs, a problem is not produced. 

[0022] If such a high pressure gas distribution system 1 is used, even if differential 
pressure is between two high pressure vessels 3a and 3b at the time of restoration of 
high pressure gas, or supply, it can prevent that high pressure gas flows backwards 
through a supply line 4 to the high pressure vessels 3a and 3b with low internal 
pressure from the high pressure vessels 3a and 3b with high internal pressure. 
Therefore, it can prevent that a high pressure vessel 3 becomes an elevated 
temperature by the exothermic phenomenon by the rapid back flow of high pressure 
gas. In addition, although check valves 34a and 34b were formed into a charging line 30 
and 31 in drawing 2 and drawing 3 , respectively, it is also possible to embed to each 
plug 7 of high pressure vessels 3a and 3b. 

[0023] Next, the gestalt of another operation of the high pressure gas distribution 
system of this invention is explained using drawing 4 . In addition, the sign same about 
the same component as drawing 2 is attached, and the explanation is omitted. As 
shown in drawing 4 , the high pressure gas distribution system 41 has two high 
pressure vessels 3a and 3b, the charging line 5 for filling each of high pressure vessels 
3a and 3b up with high pressure gas, and the supply line 4 for supplying high pressure 
gas to a fuel cell 2 from each of high pressure vessels 3a and 3b. Moreover, the 
pressure gage which is not illustrated for the high pressure gas distribution system 41 
to act as the monitor of the pressure of high pressure gas is formed like the 
aforementioned example. 

[0024] Here, the supply line 4 has two charging lines 30 and 31 connected to the 
supply hole 9 of each high pressure vessels 3a and 3b, and the charging line 32 which 
supplies high pressure gas to a fuel cell 2, and equips the piping unification section of 
charging lines 30. 31, and 32 with the cross valve 42 for making a charging line 33 open 
one of the charging lines 30 and 31 for free passage. A cross valve 42 is having port 
42b by which the charging line's 31 was connected with port 42a to which the charging 
line's 30 was connected, and the port 43 where the charging line's 33 was connected, 
and moving a valve element with an actuator 44 here. It has the structure which can 
choose port 42a (charging line 30), connection of a port 43 (charging line 33), and 



connection between port 42b (charging line 31) and a port 43 (charging line 33), and 
can be established. 

[0025] Such a high pressure gas distribution system 41 serves as the configuration 
that only one of the high pressure vessels 3a and 3b supply high pressure gas to a fuel 
cell 2, by the change of a cross valve 42. Therefore, since a charging line 31 will be 
separated from these charging lines 30 and 33 when a charging line 30 and a charging 
line 33 are connected by the change of a cross valve 42 and high pressure gas does 
not flow to a charging line 31 . the back flow of high pressure gas does not take place. 
Since similarly a charging line 30 will be separated from these charging lines 31 and 33 
when a charging line 31 and a charging line 33 are connected by the change of a cross 
valve 42 and high pressure gas does not flow to a charging line 30, the back flow of 
high pressure gas does not take place. Therefore, in here, a cross valve 42 constitutes 
the antisuckback means of a publication in a claim. 

[0026] In addition, this invention can be applied widely, without being limited to the 
gestalt of each aforementioned operation. For example, an antisuckback means may 
consist of check valves 34a and 34b prepared in each of the charging lines 30 and 31 
shown in drawing 2 , and a cross valve 42 shown in drawing 3 . moreover, an 
antisuckback means — between the piping unification section 32 of drawing 2 , and 
charging lines 30, and between the piping unification sections 32 and 31 — 
respectively — alike — electromagnetism — a latching valve — preparing — this 
electromagnetism — it is good also as a configuration which chooses the high 
pressure vessels 3a and 3b which supply high pressure gas by changing closing motion 
of a latching valve. Furthermore, in the high pressure gas distribution system 41 , it can 
respond also to the high pressure gas distribution system equipped with three or more 
high pressure vessel 3a by combining two or more cross valves 42 with a serial and 
juxtaposition. And as for the high pressure gas distribution systems 1 and 41. it is 
desirable to have a reducing valve for ac|justing the pressure of the high pressure gas 
supplied_to a fuel celL2. Although preparing in a charging line 33 is desirable as for a 
reducing valve, it may be prepared in every each high pressure vessel 3a and 3b. 
[0027] 

[Effect of the Invention] In the high pressure gas distribution system which has the 
configuration whose this invention can supply high pressure gas from each of two or 
more high pressure vessels Since the high pressure gas which forms an antisuckback 
means to prevent the back flow of high pressure gas in a supply line, and is supplied 
from each high pressure vessel considered as the configuration which flows only in 
the specific direction Even if differential pressure is between the high pressure gas 



held in each of two or more high pressure vessels, it can prevent certainly that high 
pressure gas with a high pressure flows backwards to a high pressure vessel with low 
intisrnal pressure. Therefore, it can prevent that the temperature of high pressure gas 
and a high pressure vessel rises abruptly because the high pressure gas which is 
mainly concerned with hydrogen gas to a high pressure vessel with low internal 
pressure at the time of supply of high pressure gas flows backwards. If it is the check 
valve in which the antisuckback means was especially formed between the piping 
unification section and a high pressure vessel, the flow of the high pressure gas which 
is going to flow backwards a supply line can be made to certainly stop. Moreover, 
since an antisuckback means will become possible [ choosing Rhine where high 
pressure gas flows, and Rhine separated from the Rhine ] if it is used as the cross 
valve prepared in the piping unification section, it can prevent that high pressure gas 
flows backwards to Rhine of the direction which was not chosen. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the fuel cell electric vehicle with 
which the high pressure gas distribution system of the gestalt of operation of this 
invention is carried. 

[Drawing 2] It is the block diagram of the high pressure gas distribution system of a 
gestalt at operation of this invention. 

[Drawing 3] It is the enlarged drawing showing the configuration of the plug of a high 
pressure vessel. 

[Drawing 4] It is the block diagram of the high pressure gas distribution system in 
which the gestalt of another operation of this invention is shown. 
[Description of Notations] 

1 High Pressure Gas Distribution System 

2 Fuel Cell 

3a, 3b High pressure vessel 

4 Supply Line 

5 Charging Line 
7 Plug 



8 Restoration Hole 

9 Supply Hole 

10 Relief Valve 

1 1 Open Hole 

1 3 29 Check valve 

1 7 Electromagnetism — Latching Valve (Closing Motion Valve) 

30, 31, 33 Charging line 

32 Piping Unification Section 

34a. 34b Check valve (antisuckback means) 

42 Cross Valve (Antisuckback Means) 
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